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Description 

[0001] The present invention firstly relates to a meth- 
od for the reproduction of hair. The invention also relates 
to a method for culturing hair follicle cells from anage- 5 
netic hairs in the anagen phase, to a medium that is 
highly suitable for culturing hair follicle cells, to a method 
forthe preparation of such a medium and to a precursor 
medium. 

[0002] A method for the reproduction of hair is dis- 
closed in European Patent Application 0 236 014, in 
which epidermal follicle cells of the desired hair type are 
removed from the scalp skin of a patient. The epidermal 
follicle cells are then cultured in a culture medium which 
preferably contains growth factors. In a subsequent 
step, an opening is made in the epidermis of the pa- 
tient's scalp and, via said opening, the cultured epider- 
mal follicle cells are introduced into the dermis next to 
the epidermis. The disadvantage of this method is that 
it comprises an invasive method and that the cells are 
not placed directionally, as a result of which many cells 
are necessary and the probability of regeneration of hair 
is much lower. In this method, use is also not made of 
autologous (cultured) CD34+ cells. 
[0003] The essential growth structures of hair are the 
so-called hair follicles, which are present in the skin. The 
hair follicle cells or keratinocytes reproduce from these 
hair follicles and during their path to the skin surface the 
cytoplasm of said cells is converted by a large number 
of complex processes into the tough and resilient mate- 
rial which is known as hair. The growth cycle of hair can 
be subdivided into three phases: the anagen phase or 
growth phase, the catagen phase or transitory phase 
and the telogen phase or dying phase. The hair follicle 
is unique because of the cyclic nature of hair formation 
and hair growth. Specifically, the hair follicle is the only 
part of the body to have a growth nucleus, from which 
new hairs can be produced after removal of the old hair. 
[0004] It is known that hair follicle cells from plucked 
human hair can be cultured. It is also known that it is 
possible using such cultured cells to form a differentiat- 
ed epidermis or a fully developed epidermis, both in vitro 
and in vivo. Cultured hair follicle cells from mice can 
stimulate hair growth when said cells are implanted into 
test animals. However, to date it has not proved possible 
to achieve new hair growth in humans in those locations 
where there is undesirably no (longer any) hair with the 
aid of cultured autologous hair follicle cells. 
[0005] People usually find baldness to be undesirable 
from the cosmetic and aesthetic standpoint. However, 
baldness frequently occurs and it is a known phenome- 
non that in particular men also become balder as they 
got older. This form of baldness is known as alopecia 
androgenetica. To date it is not precisely known why cer- 
tain parts of the scalp are susceptible to this alopecis 
androgenetica and other parts are not. However, with 
women as well it regularly occurs that the hair becomes 
thinner and even threatens to largely disappear. For 



women in particular this is highly undesirable from the 
cosmetic and aesthetic standpoint. 
[0006] A known technique for combatting baldness is 
to transplant hair. With this procedure hair from a donor 
region covered in hair, which frequently is located on the 
back of the head, is removed, including the skin, and cut 
into small pieces, which usually then have only one to 
three hairs. These pieces are then implanted in the bald 
region (receptor region). A major disadvantage of this 
method is that it is at the cost of the donor region. Spe- 
cifically, hair is removed from this region and this hair 
does not return again. The transplantation technique 
therefore offers limited possibilities. 
[0007] The aim of the present invention is to provide 
a technique with the aid of which bald patches can be 
provided with hair again, but which does not have the 
disadvantages of hair transplantation which have been 
outlined above. A further aim or the invention is to pro- 
vide a method with which new hair growth on bald patch- 
es can be achieved in humans with the aid of cultured 
hair follicle cells. A further aim of the invention is to pro- 
vide a method which is relatively simple to carry out. 
[0008] Said aims are achieved with the method ac- 
cording to the invention, wherein hair is, as it were, re- 
produced. Specifically, according to the invention the 
hair is removed from a donor region in such a way that 
new hairs come back in its place, whilst new hair follicle 
cells are cultured from the hairs removed, from which 
cells, in turn, new hair can form. 
[0009] The invention therefore relates to a cosmetic 
method forthe reproduction of hair, which method com- 
prises the following steps: 

(1 ) removal of hair in the anagen phase from one or 
more donor regions in such a way that the bulb char- 
acteristic of hair in the anagen phase is still attached 
to the hair removed. 

(2) culture of hair follicle cells from the hair removed, 
under circumstances such that the hair follicle cells 
are able to multiply, and 

(3) implantation of the cultured hair follicle cells in 
the receptor regions. 

wherein: 

the hair in the anagen phase is removed by plucking 
hair out of the donor region or the donor regions, 
followed by selection of suitable hairs in the anagen 
phase, 

the hair follicle cells are cultured in a culture medium 
which is optionally supplemented with (a) at least 
one human mast cell line and/or autologous (cul- 
tured) CD34+ cells, or (b) one or more extracts of 
the human mast cell line(s) and/or of the CD34+ 
cells and/or (c) growth-stimulating agents, and 
the cultured follicular hair cells and/or the autolo- 
gous (cultured) CD34+ cells are implanted in the 
pores of the receptor region. 
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[0010] According to the invention, only one hair follicle 
cell or one autologous (cultured) CD34 4 cell or a com- 
bination of these two cells can be introduced although 
a plurality of cells is usually mentioned in the description. 
[0011] The method accordingto the invention has the 5 
major advantage that hair growth can be achieved again 
on bald patches without this being at the expense of the 
donor region. 

[001 2] Step (1 ) of the method according to the inven- 
tion comprises the removal of hair in the anagen phase 
from a donor region where such hairs are located. As 
explained above, hair growth comprises three phases: 
an anagenous, a catagenous and a telogenous phase. 
Only hairs which are in the anagenous phase are suit- 
able for the method according to the invention. Com- 
pared with hairs in the catagen and telogen phases, 
such hairs in the anagen phase are characterized in that 
they have a -frequently pigmented- bulb of a shape char- 
acteristic for hairs in the anagen phase at the bottom of 
the hair. This is generally known and to an experienced 
eye a hair in the anagen phase is therefore also imme- 
diately recognizable from the shape of the bulb. In the 
case of doubt the use of a microscope can provide a 
definite answer. The removal of hairs in the anagen 
phase can therefore be effected in various ways, as long 
as the bulb characteristic of hairs in the anagen phase 
is still attached to the hair removed. 
[0013] The number of hairs in the anagen phase 
needed to culture a suitable quantity of hair follicle cells 
is hardly subject to specific limits since in principle an 
unlimited number of hair follicle cells can be cultured 
from a single hair. Specifically, subcultures can, in turn, 
be cultured from the first culture and, in turn, several 
cultures can be cultured from every subculture. In prac- 
tice, 3 to 10 hairs in the anagen phase will be ample. 
The hairs which ultimately are formed in the receptor 
region from the cultured hair follicle cells assume the 
characteristics of the hairs from the donor region from 
which the hair follicle cells were cultured. Therefore, a 
region which is not susceptible to alopecia androgenet- 
ica is taken as a suitable donor region. However, this is 
not essential. 

[0014] Since the difference between hairs in the var- 
ious growth stages can be seen most clearly once the 
hairs have been removed, the hairs from the donor re- 
gion are removed by plucking hair out of the donor re- 
gion and selecting the suitable hairs in the anagen 
phase. Tweezers are, for example, very suitable for 
plucking hair from the donor region. 
[0015] In step (2) of the method according to the in- 
vention the hairs are cultured from the hair removed, un- 
der conditions such that the hair follicle cells are able to 
multiply. In principle, the hair follicle cells can be cultured 
from the hairs by the known method. Culture media for 
this purpose are available commercially and any asso- 
ciated growth supplements are freely available. Such 
culture media are also termed serum-free keratinocyte 
culture media and usually contain essential and non-es- 



sential amino acids, vitamins, trace elements, organic 
constituents and inorganic salts. Such culture media 
can also be combined with growth supplements, which 
contain growth factors, hormones, antibiotics and tissue 
extracts, such as, for example, BPE (Bovine Pituitary 
Extract), insulin, hydrocortisone, HEGF (Human Epider- 
mal Growth Factor), TGF (Transformal Growth Factor), 
L-cyateine, L-leucine and gentamicin. According to the 
invention, particularly good results are obtained if, in 
step (2) of the method according to the invention, use is 
made of a culture medium which, in addition to the 
known culture media described above, is optionally sup- 
plemented with one or more growth supplements, and/ 
or is supplemented with one human mast cell line and/ 
or autologous (cultured) CD34+ cells (CD34 positive 
cells) or one or more extracts of the human mast cell 
line(s) and/or of the CD34+ cells and/or growth-stimu- 
lating agents. Preferably, only cultured CD34+ cells are 
used because these cells are native to the body. Human 
mast cells are known per se. They contain various 
growth factors and are produced and consumed in var- 
ious different sites in the body. The extracts of the hu- 
man mast cell line and/or autologous (cultured) CD34+ 
cells and/or growth-stimulating agents contain growth 
factors. However, to date such extracts of the human 
mast cell line and/or autologous (cultured) CD34+ cells 
and/or growth-stimulating agents have not been used in 
media for culturing hair follicle cells. A human mast cell 
line from which the extracts can be used, is HMC-1 (Hu- 
man Mast Cell line 1) or a cell line derived therefrom, 
such as the subclones 5C6 and KU812. Mast cell lines 
such as HMC-1 and subclones thereof are commercially 
available. According to the invention, instead of mast 
cells, autologous (cultured) CD34+ cells or a combina- 
tion of two or more of these cell types can be used. 
[0016] The extracts of the human mast cell line and/ 
or autologous (cultured) CD34 + cells and/or growth- 
stimulating agents can very suitably be introduced into 
the medium by adding at least one degranulating agent 
to the serum-free keratinocyte culture medium contain- 
ing the human mast cell line, a subclone thereof and/or 
autologous (cultured) CD34+ cells and/or growth 
agents. An inorganic salt can also be added to optimise 
the action of the degranulating agent. A suitable salt in 
this connection is CaCI 2 . The degranulating agent then , 
as it were, cuts the mast cells and/orthe autologous (cul- 
tured) CD34+ cells into smaller pieces (degranulation), 
as a result of which the growth factors are released into 
the medium. After degranulation, the residues of the 
mast cells and/or the autologous (cultured) CD34+ cells 
can be removed, for example by means of centrifuging. 
The resultant, conditioned medium can then be used to 
culture the hair follicle cells. 

[0017] Degranulating agents are known per se and 
can roughly be divided into three groups: 

hormones, such as oestrogens and bradykinin, 
neurotransmitters and antigens, such as apitoxin. 
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Substance P and Ig E, and 
synthetic agents, such as Compound 48/80 and 
lonophore A23187. Those degranulating agents 
which are capable of degranulating the mast cells 
optionally used are suitable for use in the method 
according to the invention. 

[001 8] An alternative is first separately to prepare the 
extracts of the human mast cell line and/or autologous 
(cultured) CD34+ cells and/or growth agents and to add 
these extracts as such to the serum-free keratinocyte 
culture medium. 

[0019] The conditions under which the hair follicle 
cells are cultured in step (2) can vary substantially and 
are dependent on, inter alia, the medium used. Howev- 
er, it has been found that the culturing of the hair follicle 
cells at a temperature of 30-40 o C, preferably in an incu- 
bator so that the temperature can be kept constant, in 
an atmosphere which is saturated with water and which 
contains 3-10% by volume C0 2 in addition to the other 
customary constituents of air in the customary quantities 
gives good results. However, these conditions are in no 
way restrictive and other conditions can therefore also 
be used. The culture period varies per culture, usually 
from 1 hour to 40 days. In order to obtain a good result, 
it is preferable to replace the medium by fresh medium 
every 2 to 5 days. 

[0020] Step (2) of the method according to the inven- 
tion can be carried out in a single culture step, but can 
also be carried out in several substeps by culturing sub- 
cultures from the initial culture or cultures. This can be 
carried out by taking a sufficiently large number of hair 
follicle cells from the main culture when the latter con- 
tains sufficient hair follicle cells. The hair follicle cells 
from the main culture are cultured in turn, preferably -but 
not necessarily- in the same culture medium as that in 
which the original main culture was cultured. In the 
course of time it is possible, if desired, to culture yet fur- 
ther cultures from said subcultures, etc. etc. 
[0021] After the hair follicle cells have been cultured 
they must be detached from the substrate on which they 
have been grown. This can be carried out by the known 
methods, for example by making use of a trypsin solu- 
tion (0.1-0.5% by weight in water), optionally in combi- 
nation with an EDTA solution (0.01 -0.05% by weight) in 
PBS (Phosphate Buffered Saline). Such methods are 
known per se. Before the cultured hair follicle cells are 
used in step (3), the mast cells and/or autologous (cul- 
tured) CD34+ cells can, if desired, be removed. 
[0022] In step (3) of the method according to the in- 
vention, the cultured hair follicle cells and/or autologous 
(cultured) CD34+ cells are implanted in the skin in the 
receptor region. It has been found that very good results 
are obtained when the cultured hair follicle cells and/or 
autologous (cultured) CD34 + cells are implanted directly 
into the pores of the receptor region. If the pores are 
difficult to see, which can with a pale skin colour in par- 
ticular, the pores can be made more readily visible by 



applying a (usualy yellow-coloured) liquid to the skin in 
the receptor region, which becomes darker in colour in 
the positions where the pores are located as a result of 
the secretion of the perspiration from the sweat glands 
5 present in the pores. An example of such a liquid is a 
1-10% solution of o-phthaldialdehyde in, for example xy- 
lene or ethyl ether, as described by L. Juhlin and W. B. 
Suelley in Nature, 28 January 1967, page 408. 
[0023] Preferably a quantity of a suspension of cul- 
10 tured hair follicle cells and/or autologous (cultured) 
CD34+ cells is introduced into each pore such that said 
quantity contains sufficient hair follicle cells and/or au- 
tologous (cultured) CD34+ cells to allow a hair follicle to 
develop from which a hair is able to grow. The number 
'5 of cultured hair follicle cells and/or autologous (cultured) 
CD34+ cells needed to cause a hair follicle to form is 
highly dependent on the degree of differentiation or the 
growth potential of the cultured cells. Naturally, fewer 
cultured cells will be needed when the cultured hair fol- 
licle cells and/or autologous (cultured) CD34+ cells have 
a relatively high degree of differentiation than when the 
cultured cells have a relatively low degree of differenti- 
ation. There are a large number of factors which influ- 
ence the degree of differentiation of the cultured hair fol- 
licle cells and/or autologous (cultured) CD34+ cells. For 
example, the medium used and the culture time are fac- 
tors which play a role. Preferably, a suspension of the 
cultured hair follicle cells and/or autologous (cultured) 
CD34+ cells in the medium in which said cells were cul- 
tured is used. The suspension preferably has a hair fol- 
lice cell concentration which is such that 0.01 -5 uJ, pref- 
erably 0.1 to 0.5 uJ, of suspension per pore can suffice. 
A small quantity such as this is preferably injected into 
the pore with the aid of a metering device which is pro- 
vided with a hollow needle, preferably an 18 to 40 
Gauche (G) needle. The metering device used can be, 
for example, an electronic metering system for a pipette, 
a 1 8-40 G needle being fitted on the end of the metering 
hose or of the pipette. In the light of the average size of 
the pores in, in particular, the scalp, it is preferable to 
use a hollow 34 G needle. However, smaller or larger 
needles can also be used on other parts of the body. It 
is also possible and preferable for the suspension to be 
injected with an (electronic) repeating injection-meter- 
ing apparatus such as an insulin pen. In that case, a 
needle specially developed for the purpose, that is to 
say a "follicle-conducting needle", is also used to intro- 
duce the cells at the desired position and to damage the 
skin as little as possible. A follicle-conducting needle is 
a needle which is flexible and minuscule and also which 
the hairfollicle can follow. During the injection of the sus- 
pension, substances can also be introduced at the same 
time which keep the cells alive for longer. Examples of 
such substances are Minoxidil and other growth-stimu- 
lating agents. 

[0024] The invention also relates to a method for cul- 
turing hair follicle cells from hairs in the anagen phase, 
one or more hairs in the anagen phase being placed in 
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a medium which is supplemented with one suitable se- 
rum-free keratinocyte culture medium and, optionally, 
supplemented with one human mast cell line and/or au- 
tologous (cultured) CD34+ cells or one or more extracts 
of the human mast cell line(s) and/or of the CD34 + cells 
and/or growth-stimulating agents. The way in which 
such a medium can be obtained has already been de- 
scribed above. 

[0025] As far as the preferences with regard to the 
various constituents of the medium to be used and to 
the culturing conditions are concerned, these are the 
same as those for the medium and the conditions em- 
ployed in step (2) of the method already described 
above. Therefore, it is preferable to use one mast cell 
line, a subclone thereof and/or autologous (cultured) 
CD34+ cells and/or growth-stimulating agents. Suitable 
conditions comprise a culture temperature of 30-40°C 
in an atmosphere which is saturated with water and con- 
tains 3-10% by volume of C0 2 . 
[0026] The invention also relates to a medium for cul- 
turing hair follicle cells from hairs in the anagen phase 
and to a method for the preparation of said medium . The 
medium according to the invention comprises at least 
one suitable serum-free keratinocyte culture medium, 
optionally supplemented with one human mast cell line 
and/or autologous (cultured) CD34+ cells or extracts of 
the human mast cell line(s) and/or of the CD34+ cells 
and/or growth -stimulating agents. The special feature of 
such a medium is, in particular, that it contains growth 
factors originating from one or more human mast cell 
lines and/or autologous (cultured) CD34+ cells. 
[0027] A preferred medium comprises a serum-free 
keratinocyte culture medium and extracts of the human 
mast cell line HMC-1 or a cell line derived therefrom, 
such as 5C6 or KU812 or autologous (cultured) CD34+ 
cells. Further details on the constituents of the medium 
according to the invention have already been given 
above. 

[0028] The method forthe preparation of said medium 
comprises the following steps: 

(a) addition of at least one mast cell line, subclone 
thereof and/or autologous (cultured) CD34+ cells 
and/or growth -stimulating agents and optionally 
one degranulating agent, optionally in combination 
with an organic salt, such as, for example. CaCI 2> 
to a serum-free keratinocyte culture medium; 

(b) degranulation of the mast cell line(s), subclones 
thereof and/or autologous (cultured) CD34+ cells, 
so that the growth factors are released into the me- 
dium; and 

(c) optionally removal of the mast cells and/or au- 
tologous (cultured) CD34 4 cells from the medium, 
for example by centrifuging, after which the (condi- 
tioned) medium is obtained. 

[0029] According to the invention, the mast cells and/ 
or the CD34+ cells and/or the residues thereof are re- 
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moved from the medium. 

[0030] The conditions under which this method can 
be carried out are not particularly critical and will be ob- 
vious to any person skilled in the art. The degranulating 
5 agent used in step (a) is preferably Compound 48/80 in 
combination with CaCI 2 . 

[0031] Finally, the invention relates to a precursor me- 
dium for culturing hair follicle cells from hairs in the an- 
agen phase which medium comprises at least one suit- 

10 able serum-free keratinocyte culture medium and which 
is optionally supplemented with one human mast cell 
line and/or autologous (cultured) CD34+ cells or one or 
more extracts of the human mast cell line(s) and/or of 
the CD34+ cells and/or growth-stimulating agents and/ 

is or at least one degranulating agent. Said precursor me- 
dium can be used as such for preparing therefrom a suit- 
ably conditioned medium for culturing hair follicle cells 
from hairs in the anagen phase. This can be performed 
simply by carrying out the degranulation if both a human 

20 mast ceil line and/or autologous (cultured) CD34+ cells 
is/are present as well as degranulating agent. If one of 
the two is absent, that is to say the mast cells and/or the 
CD34 4 cells and the degranulating agent, respectively, 
the missing component must be first added before de- 

25 granulation of the mast cells can be carried out. 



Claims 

30 1 . Cosmetic method forthe reproduction of hair, which 
method comprises the following steps: 

(1) removal of hair in the anagen phase from 
one or more donor regions in such a way that 

35 the bulb characteristic of hair in the anagen 

phase is still attached to the hair removed, 

(2) culture of hair follicle cells from the hair re- 
moved, under circumstances such that the hair 
follicle cells are able to multiply, and 

40 (3) implantation of the cultured hair follicle cells 

in the receptor regions, 

wherein: 

45 - the hair in the anagen phase is removed by 
plucking hair out of the donor region or the do- 
nor regions, followed by selection of suitable 
hairs in the anagen phase, 
the hair follicle cells are cultured in a culture 
50 medium which is optionally supplemented with 

(a) at least one human mast cell line and/or au- 
tologous (cultured) CD34+ cells, or (b) one or 
more extracts of the human mast cell line(s) 
and/or of the CD34+ cells and/or (c) growth- 
55 stimulating agents, and 

the cultured follicular hair cells and/or the au- 
tologous (cultured) CD34+ cells are implanted 
in the pores of the receptor region. 
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cell line(s) and/or of the CD34+ cells and/or (c) 
growth-stimulating agents. 

1 2. Use according to claim 1 1 , wherein the human mast 
5 cell line is one mast cell line, a subclone thereof and/ 

or autologous (cultured) CD34+ cells and/or growth- 
stimulating agents. 

1 3. Use according to claim 1 2, wherein the human mast 
10 cell line is one human mast cell line and/or an au- 
tologous (cultured) CD34+ cell line. 

14. Use according to anyone of claims 11-13, wherein 
the hair follicle cells are cultured at a temperature 

15 of 30-40° in an atmosphere which is saturated with 
water and contains 3-1 0% by volume of C0 2 . 
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2. Method according to Claim 1 , wherein the human 
mast cell line is one mast cell line, a subclone there- 
of and/or autologous (cultured) CD34+ cells and/or 
growth-stimulating agents. 

3. Method according to Claim 2, wherein the human 
mast cell line is one human mast cell line and/or an 
autologous (cultured) CD34 + cell line. 

4. Method according to one of the preceding claims, 
wherein the hair follicle cells are cultured at a tem- 
perature of 30-40°C in an atmosphere which is sat- 
urated with water and contains 3-1 0% by volume of 
C0 2 . 

5. Method according to Claim 1 , wherein a quantity of 
a suspension of cultured hair follicle cells and/or au- 
tologous (cultured) CD34+ cells is introduced into 
each pore such that said quantity contains sufficient 
hair follicle cells and/or autologous (cultured) 
CD34+ cells to allow a hair follicle to develop. 

6. Method according to Claim 5, wherein the quantity 
of suspension introduced per pore is 0.01 -5 u,l. 

7. Method according to Claim 6, wherein the quantity 
is 0.1-0.5 uJ. 

8. Method according to one of Claims 5-7, wherein the 
suspension is introduced into each pore individually 
via a metering pipette which is provided with a hol- 
low needle, preferably an 1 8 to 40 Gauche needle. 

9. Method according to one of Claims 5-7, wherein the 
suspension is introduced via a repeating injection- 
metering apparatus. 

10. Method according to Claim 9, wherein a follicle-con- 
ducting needle is used. 

1 1 . Use of hair follicle cells cultured from hair in the an- 
agen phase as active component in the preparation 
of an injection suspension for implantation in the 
pores of the receptor region for the reproduction of 
hair, said hair being removed from one of more do- 
nor regions in such a way that the bulb characteris- 
tic of hair in the anagen phase is still attached to 
said hair and said hair being removed by plucking 
hair out of said donor region or donor regions fol- 
lowed by selecting suitable hairs in the anagen 
phase, said hair follicle cells being cultured from 
said suitable hairs in the anagen phase under cir- 
cumstances such that the hair follicle cells are able 
to multiply and said hair follicle cells being cultured 
in a culture medium, said culture medium being op- 
tionally supplemented with (a) at least one human 
mast cell line and/or autologous (cultured) CD34+ 
cells, or (b) one or more extracts of the human mast 



Patentanspruche 

20 

1. Kosmetisches Verfahren zur Reproduktion von 
Haar, wobei das Verfahren die folgenden Schritte 
umfaBt: 

25 (1 ) Entfernen von Haar in der anagenen Phase 

aus einem Oder aus mehreren Spenderberei- 
chen, so daG die Bulbus-Charakteristik von 
Haar in der anagenen Phase noch mit dem ent- 
fernten Haar verbunden ist, 

30 

(2) Zuchten von Haarfollikelzellen vom entfern- 
ten Haar unter Bedingungen, unter denen die 
Haarfollikelzellen dazu in der Lage sind, sich 
zu vermehren, und 

35 

(3) Einpflanzen der geziichteten Haarfollikel- 
zellen in die Empfangerbereiche, worin 

das Haar in der anagenen Phase durch 
40 HerausreiGen aus dem Spenderbereich 

oder den Spenderbereichen entfernt wird, 
gefolgt von der Auswahl von geeigneten 
Haaren in der anagenen Phase, 

45 - die Haarfollikelzellen in einer Nahrlosung 

gezuchtet werden, die wahlweise mit (a) 
mindestens einer menschlichen Mastzellli- 
nie und/oder autologen (geziichteten) 
CD34 + -Zellen oder (b) einem Oder mehre- 
50 ren Extrakten der menschlichen Mastzell- 

linie(n) und/oder der CD34 + -Zellen und/ 
oder (c) wachstumsstimulierenden Mitteln 
erganzt ist, und 

55 - die geziichteten Follikularhaarzellen und/ 

oder die autologen (geziichteten) CD34+- 
Zellen in die Poren des Empfangerbe- 
reichs eingepflanzt werden. 
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2. Verfahren nach Anspruch 1 , worin die menschliche 
Mastzelllinie eine Mastzelllinie, ein Subklon davon 
und/oder autologe (gezuchtete) CD34 + -Zellen und/ 
Oder wachstumsstimulierende Mittel darstellt. 

3. Verfahren nach Anspruch 2, worin die menschliche 
Mastzelllinie eine Mastzelllinie und/oder eine auto- 
loge (gezuchtete) CD34 + -Zelllinie ist. 

4. Verfahren nach einem der vorstehenden Anspru- 
che, worin die Haarfollikelzellen bei einer Tempera- 
tur von 30 - 40 °C in einer Atmosphare gezuchtet 
werden, die mit Wasser gesattigt ist und 3 - 1 0 Vo- 
lumenprozent C0 2 enthalt. 

5. Verfahren nach Anspruch 1 , worin eine Menge einer 
Suspension von gezuchteten Haarfollikelzellen 
und/oder autologen (gezuchteten) CD34 + -Zellen in 
jede Pore eingefuhrt wird, so da3 die Menge aus- 
reichend Haarfollikelzellen und/oder autologe (ge- 
zuchtete) CD34+-Zellen enthalt, urn die Entwick- 
lung eines Haarfollikels zu ermoglichen. 

6. Verfahren nach Anspruch 5, worin die Menge der 
Suspension, die pro Pore eingefuhrt wird, 0,01 - 5 
\i\ betragt. 

7. Verfahren nach Anspruch 6, worin die Menge 0,1 - 
0,5 uJ betragt. 

8. Verfahren nach einem der Anspruche 5 - 7, worin 
die Suspension in jede Pore einzeln uber eine 
MeBpipette eingefuhrt wird, die mit einer hohlen Na- 
del, vorzugsweise einer 18 bis 40 Gauche-Nadel, 
ausgestattet ist. 

9. Verfahren nach einem der Anspruche 5 - 7, worin 
die Suspension mit Hilfe einer Vorrichtung zurwie- 
derholten Einspritz-Messung eingefuhrt wird. 

10. Verfahren nach Anspruch 9, worin eine follikelfuh- 
rende Nadel verwendet wird. 

1 1 . Verwendung von Haarfollikelzellen, die aus Haar in 
der anagenen Phase als aktiver Bestandteil bei der 
Zubereitung einer Einspritzsuspension zur Ein- 
pflanzung in die Poren des Empfangerbereichs fur 
die Reproduktion von Haar gezuchtet werden, wo- 
bei das Haar aus einem Oder mehreren Spender- 
bereichen so entfernt wird, da(3 die Bulbus-Charak- 
teristik von Haar in der anagenen Phase noch mit 
dem Haarverbunden ist, und wobei das Haardurch 
HerausreiBen aus dem Spenderbereich oder den 
Spenderbereichen entfernt wird, gefolgt von der 
Auswahl von geeigneten Haaren in der anagenen 
Phase, wobei die Haarfollikelzellen von den geeig- 
neten Haaren in der anagenen Phase unterBedin- 
gungen gezuchtet werden, unter denen die Haar- 



follikelzellen dazu in der Lage sind, sich zu vermeh- 
ren, und wobei die Haarfollikelzellen in einer Nahr- 
losung gezuchtet werden, wobei die Nahrlosung 
wahlweise mit (a) mindestens einer menschlichen 
5 Mastzelllinie und/oder autologen (gezuchteten) 
CD34 + -Zellen, oder (b) einem oder mehreren Ex- 
trakten der menschlichen Mastzelllinie(n) und/oder 
derCD34 + -Zellen und/oder (c) wachstumsstimulie- 
renden Mitteln erganzt ist. 
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12. Verwendung nach Anspruch 11 , worin die mensch- 
liche Mastzelllinie eine Mastzelllinie ist, ein Subklon 
davon und/oder autologe (gezuchtete) CD34 + -Zel- 
len und/oder wachstumsstimulierende Mittel. 

15 

13. Verwendung nach Anspruch 12, worin die mensch- 
liche Mastzellenlinie eine menschliche Mastzellen- 
linie und/oder eine autologe (gezuchtete) CD34+- 
Zelliinie ist. 

20 

14. Verwendung nach irgendeinem der Anspruche 11 - 
13, worin die Haarfollikelzellen bei einer Tempera- 
tur von 30 - 40° in einer Atmosphare gezuchtet wer- 
den, die mit Wasser gesattigt ist und 3-10 Volu- 

25 menprozent C0 2 enthalt. 



Revendications 

30 1 . Methode cosmetique pour la reproduction de che- 
veux, ladite methode comportant les etapes 
suivantes : 

( 1 ) prelevement de cheveux en phase anagene 
35 dans une ou plusieurs regions donneuses de 

maniere a ce que le bulbe de cheveu 

caracteristique de cheveux en phase 
anagene est encore attache au cheveu enleve. 

^0 (2) culture de cellules de follicules de cheveux 

a partir des cheveux preleves dans des circons- 
tances propres a permettre aux cellules de fol- 
licules de se multiplier, et 

45 (3) implantation des cellules cultivees de folli- 

cules de cheveux dans les regions receptrices, 
caracterisee en ce que 

le cheveu en phase anagene est preleve 
50 en arrachant les cheveux des regions don- 

neuses, des cheveux appropries etant en- 
suite selectionnes en phase anagene, 

les cellules de follicules de cheveux sont 
55 cultivees dans un milieu de culture comple- 

te en option par (a) au moins une lignee 
mastocyte humaine et/ou des cellules 
autologues (cultivees) CD34+ ou (b) un ou 
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plusieurs extraits de la (des) lignee(s) mas- 
tocyte(s) humaine(s) et/ou des cellules 
CD34 + et/ou (c) des agents stimulateurs de 
croissance, et 

les cellules de culture de folllcules de che- 
veux et/ou les cellules autologues (culti- 
vees) CD34 + sont implantees dans les po- 
res de la region receptrice. 

2. Methode seion la revendication 1 , caracterisee en 
ce que la lignee mastocyte humalne est une lignee 
mastocyte, un sous-clone de celle-ci et/ou des cel- 
lules autologues (cultivees) CD34+ et/ou des 
agents stimulateurs de croissance. 

3. Methode selon la revendication 2, caracterisee en 
ce que la lignee mastocyte humaine est une lignee 
mastocyte humaine et/ou une lignee cellulai re auto- 
logue (cultivee) CD34+ 

4. Methode selon une des revendications preceden- 
tes, caracterisee en ce que les cellules de follicu- 
les de cheveux sont cultivees a une temperature de 
30 a 40 °C dans une atmosphere saturee en eau et 
contenant 3 a 10 % en volume de C0 2 . 

5. Methode selon la revendication 1 , caracterisee en 
ce qu'une quantite de suspension de cellules culti- 
vees de follicules de cheveux et/ou de cellules auto- 
logues (cultivees) CD34+ est introduite dans cha- 
que pore de maniere a ce que ladite quantite con- 
tienne suffisamment de cellules de follicules de che- 
veux et/ou de cellules autologues (cultivees) CD34+ 
pour permettre a un follicule de cheveux de se de- 
velopper. 

6. Methode selon la revendication 5, caracterisee en 
ce que la quantite de suspension introduite par po- 
re est de 0,01 a 5 u.l. 

7. Methode selon la revendication 6, caracterisee en 
ce que la quantite est de 0,1 a 0,5 uJ. 

8. 



9. 



10. 



11. Utilisation de cellules de follicules de cheveux cul- 
tivees a partir de cheveux en phase anagene en 
tant que composant actif dans la preparation d'une 
suspension a injecter pour implantation dans les 

5 pores de la region receptrice pour la reproduction 
de cheveux, lesdits cheveux etant preleves dans 
une ou plusieurs regions donneuses de maniere a 
ce que les bulbes desdits cheveux caracteristiques 
en phase anagene sont encore attache au cheveux 

io et lesdits cheveux etant preleves en arrachant des 
cheveux de ladite ou desdites region(s) donneuse 
(s), des cheveux appropries etant ensuite selection- 
nes en phase anagene, les cellules de follicules 
desdits cheveux etant cultivees a partir desdits che- 

15 veux appropries en phase anagene dans des cir- 
constances telles que les cellules de follicules de 
cheveux puissent se multiplier et les cellules de fol- 
licules desdits cheveux etant cultivdes dans un mi- 
lieu de culture, ledit milieu de culture etant complete 

20 en option par (a) au moins une lignee mastocyte 
humaine et/ou des cellules autologues (cultivees) 
CD34+, ou (b) un ou plusieurs extraits de la(des) 
lignee(s) mastocyte(s) humaine(s) et/ou des cellu- 
les CD34+ et/ou (c) des agents stimulateurs de 

25 croissance. 

12. Utilisation selon la revendication 11, caracterisee 
en ce que la lignee mastocyte humaine est une li- 
gnee mastocyte, un sous-clone de celle-ci et/ou des 

30 cellules autologues (cultivees) CD34+ et/ou des 
agents stimulateurs de croissance. 

13. Utilisation selon la revendication 12, caracterisee 
en ce que la lignee mastocyte humaine est une li- 

35 gnee mastocyte et/ou une lignee cellulaire autolo- 
gue (cultivee) CD34+. 

14. Utilisation selon n'importe laquelle des revendica- 
tions 11 a 13, caracterisee en ce que les cellules 

^0 de follicules de cheveux sont cultivees a une tem- 
perature de 30 a 40° dans une atmosphere saturee 
en eau et contenant 3 a 10 % en volume de C0 2 . 



Methode selon une des revendications 5 a 7, ca- 45 
racterlsee en ce que la suspension est introduite 
dans chaque pore individuellement par une pipette 
doseuse munie d'une aiguillecreuse, de preference 
une aiguille de 18 a 40 Gauche. 

50 

Methode selon une des revendications 5 a 7, ca- 
racterisee en ce que la suspension est introduite 
par rintermediaire d'un appareil d'injection dosee a 
repetition. 

55 

Methode selon la revendication 9, caracterisee en 
ce qu'une aiguille conductrice de follicules est uti- 
lisee. 
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